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ABSTRACT 
Technology Implementation: Teacher Age, Experience, Self-Efficacy, and Professional 
Development as Related to Classroom Technology Integration 
by 
Stephanie Tweed  
The purpose of this quantitative study was to identify the combination of factors that pertain to 
the implementation of new technologies in the classroom. Specifically, the study was an analysis 
of the age of the teacher, years of teaching experience, quality of professional development, and 
teacher self-efficacy as defined by Bandura (1997) to examine the manner in which these factors 
relate to implementing new technologies in the classroom. Participants in this study were located 
in 2 different school districts in East Tennessee. All data were collected through an online survey 
distributed to K-5 teachers by way of email from school principals. The analysis of data was 
based on the responses of 124 teachers from these 2 school districts. Research revealed that 
teacher age, years of teaching experience, teacher gender, and the hours a teacher spent in 
technology professional development did not play a significant role in the self-efficacy by 
teachers. Findings also indicated that teacher age, years of teaching experience, teacher gender, 
and the hours spent in technology professional development did not play a significant role in the 
classroom technology use by teachers. However, the research indicated that the self-efficacy of 
teachers is significantly positively related to classroom technology use by teachers. 
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CHAPTER 1 
INTRODUCTION 
 
 The United States has been on a quest for educational reform for more than half a 
century. Perhaps the most radical shift in reform first came with the launching of the Soviet 
satellite, Sputnik, in 1957. Prior to the launching, the United States stood at the forefront of 
medical research, automobile design and manufacturing, and electronics. Sputnik changed that 
and made the United States seem like a nation that had fallen behind (Wissehr, Concannon, & 
Barrow 2011). President Eisenhower responded by passing the National Defense Education Act 
(NDEA) in 1958, placing an emphasis on math, science, and foreign language education. 
Congress passed the Elementary and Secondary Education Act of 1965 as part of President 
Lyndon B. Johnson’s “Great Society Movement.” This provided Title I-IV funds and ended the 
taboo of the government providing funding to schools. For the first time in history the federal 
government made a massive foray into education and emphasized the needs of children who are 
disadvantaged (Sanders, 2010).   
The second radical shift in educational reform in the United States came shortly after 
with the publishing of A Nation at Risk in 1983. Often referred to as the “paper Sputnik,” this 
report placed more attention on education than the original Sputnik (Bracey, 2011). A Nation at 
Risk suggested that high performance in K-12 education as measured by testing was responsible 
for a nation’s economic growth. The United States was reported to have fallen behind once 
again. 
The Clinton Administration’s response to the perceived educational issues in the United 
States was a reauthorization of the Elementary and Secondary Education Act (ESEA), now 
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referred to as Improving Americas Schools Act of 1994. This piece of legislature was designed 
to promote drug-free schools and immigrant education. The ESEA was reauthorized once again 
during the Bush Administration under the now famous name, No Child Left Behind Act of 2001. 
This Act placed a large focus on accountability of both the teacher and student, adequate yearly 
progress of schools, and the achievement gap. Currently, the No Child Left Behind Act is 
arguably the most far reaching education policy initiative in the United States over the last 4 
decades (Dee & Jacob, 2010).  
Today the United States is involved in the Race to the Top (R2T) challenge created to 
spur innovation and reform in our K-12 schools. Federal funds provided by the American 
Recovery and Reinvestment Act of 2009 are awarded to schools meeting established criteria for 
excellence (U.S. Department of Education). In addition to a federal push towards excellence via 
Race to the Top, states have likewise responded with the Common Core Standards Initiative. 
This initiative is an effort to establish consensus on expectations for student knowledge and skills 
that should be developed in grades K-12 (Porter, McMaken, Hwang, & Yang, 2012).  The new 
standards are designed to be robust and reflect the knowledge that students need to compete in 
college and careers in a global economy. The Common Core Standards include basic technology 
skills such as keyboarding but also call for students to use technology to help them learn rather 
than just having it available to them (Roscorla, 2010). As a part of this initiative superintendents 
all across the United States are working to integrate technology into their classrooms that will 
help students master these new standards.  
Despite increases in computer access and technology training, technology is not being 
used to support the kinds of instruction believed to be the most powerful (Ertmer & Ottenbreit-
Leftwich, 2010). Current research suggests that we have not yet achieved high levels of effective 
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technology use either in the United States or internationally (Mueller, Wood, Willoughby, Ross, 
& Specht, 2008). Furthermore, teachers are often reluctant to use technology. In fact, teacher 
reluctance to technology use is cited as the main barrier to successful technology integration in 
schools (Durrant & Green, 2000).  
 
Statement of the Problem 
 There exists a vast array of research studies that analyze the integration of technology 
into classrooms (Hernandez-Ramoz, 2005; Lawless & Pellegrino, 2007; Levin & Wadmany, 
2008). These studies look at a variety of factors that influence this implementation, including 
teacher age (Inan & Lowther, 2010), self-efficacy (Skaalvik & Skaalvik, 2010), professional 
development on technology (Wright, 2010), and years of teaching experience (Smarkola, 2007). 
However, there is lack of research that combines all these factors into one study to see how they 
compare and correlate with one another. Demands for technology integration as a part of 
educational reform are on the rise. It is no longer appropriate to suggest that teachers’ low-level 
and inappropriate uses of technology are adequate enough to meet the needs of the 21
st
 century 
learner (Ertmer & Ottenbreit-Leftwich, 2010). Therefore, the purpose of this study was to 
identify the combination of factors that pertain to the implementation of new technologies in the 
classroom. Specifically, the study was an analysis of the age of the teacher, years of teaching 
experience, quality of professional development, and teacher self-efficacy as defined by Bandura 
(1997) to examine the manner in which these factors relate to implementing new technologies in 
the classroom. 
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Research Questions 
1. Is there a significant correlation between teacher age and teacher self-efficacy scores?  
2. Is there a significant correlation between years of teaching experience and teacher self-
efficacy scores?  
3. Is there a significant correlation between the hours spent in technology professional 
development and teacher self-efficacy scores? 
4. Is there a significant correlation between teacher age and technology use in the 
classroom? 
5. Is there a significant correlation between years of teaching experience and technology use 
in the classroom? 
6. Is there a significant correlation between the hours spent in technology professional 
development and technology use in the classroom? 
7. Is there a significant correlation between teacher self-efficacy scores and technology use 
in the classroom? 
8. Is there a significant difference between the teacher self-efficacy scores of males and 
females? 
9. Is there a significant difference between the classroom technology use of females and 
males. 
 
Significance of Study 
 More research is needed to determine if certain factors relate to the integration of 
technology into classrooms. This study is an analysis of a combination of factors regarding 
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technology integration, including teacher age, teacher self-efficacy, years of teaching experience, 
and the quality of professional development teachers are receiving on using the technology.  
This study has the potential to provide insight to school leaders on successful technology 
integration. Analyzing the data from this study could help school leaders identify areas of 
weakness in professional development and trends among faculty members that lack successful 
integration of technology in their classrooms. There is a lack of research that combines the 
factors of self-efficacy, age, teaching experience, and professional development and their impact 
on the integration of technology into classrooms. This study could provide useful information for 
school leaders on how these factors impact technology integration in the classroom.   
 
                                              Definition of Terms 
To ensure the meaning and understanding of the terms used in this study, the following 
definitions are provided. 
1. Professional Development: A comprehensive, sustained, and intensive approach to 
improving teachers’ and principals’ effectiveness in raising student achievement 
(Leaning Forward, 2010).  
2. Self-Efficacy: The belief in one’s ability to organize and execute actions required to 
manage prospective situations (Bandura, 1997).  
3. Teacher Self-Efficacy: A teacher’s judgment of his or her capability to bring about 
desired outcomes of student engagement and learning (Tschannen-Moran & 
Woolfolk-Hoy, 2001).  
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4. Race to the Top (R2T): United States Department of Education program that is 
designed to spur reform in state and local district K-12 education (US Department of 
Education, 2009). 
5. No Child Left Behind (NCLB): Reauthorization of Elementary and Secondary 
Education Act of 1965 that was signed into law by President George W. Bush in 2002 
in an effort to improve student achievement (US Department of Education, 2003).  
6. Common Core Standards: An effort to establish consensus on expectations for 
student knowledge and skills that should be developed in grades K-12 (Porter et al., 
2011). 
   
Limitations and Delimitations  
 Certain limitations existed regarding this study due to the nature of the population that 
was chosen. The population was delimited to all K-5 teachers in two school districts in East 
Tennessee during the 2012-2013 school year. Therefore the results of this study may not be 
generalized to reflect the characteristics of any other educational system. All teachers in grades 
K-5 were invited to participate in the survey. However, the responses of those who chose to 
participate may be different than those who chose not to participate.   
 
Overview of the Study 
 This study is organized into five chapters. Chapter 1 contains an introduction to the study, 
context and history of the issue, statement of the problem, significance of the study, definition of 
terms, and limitations and delimitations. Chapter 2 includes a review of literature that is 
organized according to topic. Chapter 3 includes the research methodology, research questions, 
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research design, and population of the study. Chapter 4 provides results of the study, while 
Chapter 5 includes a summary of the findings, conclusions, and recommendations for future 
research and practice.  
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CHAPTER 2 
LITERATURE REVEW 
Introduction 
 This study was designed to identify the combination of factors that pertain to the 
implementation of new technologies in the classroom. Specifically the study is an analysis of the 
age of the teacher, years of teaching experience, quality of professional development, and teacher 
self-efficacy to examine the manner in which these factors relate to implementing new 
technologies in the classroom.  
 In order to understand this study in the proper context a review of literature was 
completed. This review of literature was arranged by theme beginning with the concept of self-
efficacy.  
 
Self-Efficacy 
 Self-efficacy, grounded in the theoretical framework of Bandura’s social cognitive 
theory, is defined as “people’s judgments of their capability to organize and execute courses of 
action required to attain designated types of performances” (Bandura, 1986, p. 391). Since its  
introduction, the construct of self-efficacy has been identified as a significant variable for 
predicting an individual’s behavior (Bandura, 1977). Expectations of self-efficacy determine 
whether instrumental actions will be initiated, how much effort will be put into the action, and 
how long the action will be sustained in the face of challenges and failures. Once an action is 
taken, highly self-efficacious people invest more effort and persist longer than those with low 
self-efficacy. When setbacks occur they recover quickly and stay committed to their goals 
(Schwarzer & Hallum, 2008).  Self-efficacy affects one’s goals and behaviors and is influenced 
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by one’s actions and conditions in the environment (Schunk & Meece, 2006). “People’s beliefs 
in their efficacy affect almost everything they do: how they think, motivate themselves, and 
behave” (Bandura, 1977, p. 53). Through the formation of human behavior, self-efficacy has a 
great impact on people’s motivation and personal accomplishments (Gorozidis & Papaioannou, 
2011). A low sense of self-efficacy is associated with depression, anxiety, and helplessness. 
Persons with low self-efficacy also have low self-esteem and harbor pessimistic thoughts 
regarding their ability to accomplish goals. Thus, self-efficacy levels can enhance or impede 
motivation (Schwarzer & Hallum, 2008). Self-efficacy is considered to be an important variable 
as it has been found to predict performance independently of past performance (Bandura, 1997).  
“It is important to note that self-efficacy is a motivational construct based on self-perception of 
competence rather than actual level of competence” (Tschannen-Moran & Hoy, 2007, p. 946). 
Self-efficacy has often been used as an independent variable in research and correlated with best 
practices by teachers and student learning (Eberle, 2011).  
 When considering performance on a specific task, self-efficacy can have a strong 
influence on decisions. A task is usually chosen according to the degree of self-efficacy 
possessed (Rogers, 1995). When low self-efficacy exists, related tasks are avoided (Bandura, 
1995). High levels of self-efficacy toward a task usually equal greater personal achievement, 
persistence, enthusiasm, and increased efforts (Bandura, 1995; Karsten & Roth, 1998). Bandura 
(1995) suggested that individuals who perceive a task or innovation as difficult will be slow to 
embrace the new technology. This suggests that the self-efficacy of a teacher could have a large 
impact on how successful he or she is at implementing a new classroom technology.  
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Sources of Self-Efficacy 
 The most potent source of self-efficacy typically comes from mastery experiences, or 
one’s interpretation of one’s own performance (Bandura, 1986, 1997). Mastery experiences are 
at the heart of self-efficacy beliefs (Pajares, 2002). After completing a task, one will interpret and 
evaluate the results obtained and judgments of competence are created or revised according to 
these results (Usher & Pajares, 2008). Actions that are perceived as successful tend to raise self-
efficacy, whereas actions that are perceived as failures tend to lower it. Experiencing mastery in 
a domain often has enduring effects on one’s self-efficacy (Usher & Pajares, 2008). Mastery 
experiences have proven to be especially powerful when individuals overcome obstacles or 
succeed in tasks that are challenging (Bandura, 1997). 
Vicarious experiences are the second most powerful source of self-efficacy and help 
individuals obtain information about what they can do. These experiences include the careful 
observation of the actions of others such as classmates, peers, and adults (Bandura, 1997).  When 
one classmate is able to pass an exam with success, there exists a possibility that the self-efficacy 
of other classmates will rise as it relates to their ability to achieve success at a similar task. A 
vicarious model, such as the one described, is typically an individual with whom the observer 
has a close relationship and whose personal characteristics and shared experiences are considered 
to be elevated in status (Bandura, 1995). The failure of a vicarious model can have a devastating 
effect on the self-efficacy of the observer. Students tend to seek out models who are competent at 
tasks to which they aspire, particularly a model with power, status, and prestige (Bandura, 1997). 
Social models such as these play a powerful role in the development of self-efficacy when 
students are not confident in their abilities or have a limited amount of experience with the task 
at hand (Usher & Pajares, 2008).  
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Social persuasions are a third source of self-efficacy in which evaluative feedback from 
teachers, parents, and peers may alter a student’s confidence level (Bandura, 1997).When 
students are not yet skilled at making accurate appraisals of themselves, they often depend on the 
evaluative feedback of others (Usher & Pajares, 2008). Positive feedback from teachers may 
result in students who have higher self-efficacy. Those who receive praise and gain the 
confidence of others often progress to mastery experiences. However, it may actually be easier to 
undermine a person’s self-efficacy through verbal and social persuasions than to enhance it. This 
is even truer during the formative years of childhood when youngsters carefully attend to the 
messages they get from those close to them (Bandura, 1997).  
The last source of self-efficacy comes from the physiological and emotional state of the 
individual. This includes stress, anxiety, fatigue, and mood as an indicator of capability 
(Bandura, 1997). A student who has a high level of anxiety before and during an assessment may 
also have decreased levels of self-efficacy on the content of that assessment. Stress and anxiety 
play vital roles in the development of self-efficacy beliefs because they translate to a lack of 
control, taxing situations, and general threats to task achievement. Students learn to interpret 
their physiological arousal as an indicator of personal competence by evaluating their own 
performances when placed in varying situations. As a general rule increasing students’ physical 
and emotional well-being and reducing negative emotional states will strengthen self-efficacy. 
Self-efficacy beliefs that students hold when they approach a new task serves as a filter through 
which new information is processed. Students who lack confidence in their ability to accomplish 
a task may interpret their anxiety as a sign of incompetence, while students who hold firm beliefs 
in their abilities remain untouched by fluctuations in physiological arousal (Pajares & Usher, 
2008).  
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Teacher Self-Efficacy 
 In the educational sphere teacher self-efficacy can be conceptualized as an individual 
teacher’s beliefs in his or her own ability to plan, organize, and carry out activities that are 
required to attain educational goals (Skaalvik & Skaalvik, 2009). Researchers have often defined 
teacher self-efficacy as the belief teachers have in their ability to teach that resulted in improved 
student learning (Tschannen-Moran & Hoy, 2002; Tschannen-Moran, Hoy, & Hoy, 1998; 
Woolfolk, Rosoff, & Hoy, 1990). Early efforts to measure a teacher’s sense of efficacy evolved 
from Rotter’s (1966) theory regarding lotus of control and analyzed how extensively teachers felt 
they could control student outcomes regardless of environmental factors, though Bandura is 
often given credit for the concept of teacher self-efficacy. Bandura (1997) claimed: 
Teachers’ perceived efficacy rests on much more than the ability to transmit subject 
matter. Their effectiveness is also partly determined by their efficacy in maintaining an 
orderly classroom conducive to learning, enlisting resources and parental involvement in 
children’s academic activities, and counteracting social influences that subvert students’ 
commitments to academic pursuits. (p. 243)  
 
 In the early days of teacher efficacy research the RAND Corporation pinpointed teacher 
efficacy as the most important variable in change implementation (Berman & McLaughlin, 
1977). It was concluded in the RAND study that teachers who believed they could positively 
impact student achievement were more effective at implementing change (Cantrell & Calloway, 
2007). Further research on teacher self-efficacy revealed that the concept of efficacy is domain 
and context specific. Teachers might feel highly efficacious with one content area of the job 
while they have low efficacy in another content area (Tschannen-Moran et al., 1998).  
Research leaves little doubt that high levels of teacher self-efficacy benefit classrooms 
and students. Teacher self-efficacy has been shown to affect teacher strategies (Allinder, 1994; 
Woolfolk et al., 1990), teacher’s goals and aspirations (Muijs & Reynolds, 2002), and teachers’ 
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attitudes toward innovation and change (Fuchs, Fuchs, & Bishop, 1992). Teacher self-efficacy 
has also been linked to effective classroom practices and higher student achievement (Ashton & 
Webb, 1992; Gibson & Dembo, 1984; Ross, 1992). Allinder (1994) found that highly efficacious 
teachers tend to be more organized, try to find better ways of teaching, are willing to experiment 
and use new instructional materials, use innovative methods, and show more enthusiasm for 
teaching. The highly efficacious teacher is more prepared to experiment and implement 
educational innovations (Evers, Brouwers, & Tomic, 2002). Teachers with high levels of self-
efficacy show higher levels of job satisfaction, while teachers with low self-efficacy are more 
likely to experience burnout (Skaalvik & Skaalvik, 2009). Teachers with low levels of self-
efficacy believe that little can be done to reach those students who are unmotivated and that they 
are limited as a teacher to environmental factors that cannot be controlled. Teachers with high 
levels of efficacy are more inclined to create classrooms that focus on student-learning and have 
a dynamic environment (Swan, Cano, & Wolf, 2011). Siebert (2006) concluded that teacher self-
efficacy was of vital importance because teachers with low levels of efficacy were found to be 
cynical of their own abilities, as well as the abilities of their students and colleagues. Teachers 
with low self-efficacy also tend to undermine students’ cognitive development and students’ 
judgments of their own capabilities.  
 
Classroom Technology Integration in the 21
st
 Century  
 Schools, districts, and the federal government have heavily invested in instructional 
technology since the early 1990s (Miranda & Russell, 2011). Teacher technology preparedness 
has been emphasized in policies and reports as the “single most important step” towards 
integrating technology into education (Groth, Dunlap, & Kidd, 2007). Besides hardware, teacher 
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technology professional development remains the most common top priority for educational 
technology spending in most states (Education Week, 2005). The United States Department of 
Education (2003) stated that “technology is now considered by most educators and parents to be 
an integral part of providing a high-quality education” (p. 3). In fact, the U.S. Department of 
Education’s Preparing Tomorrow’s Teachers to Use Technology (PT3) program has spent $275 
million and awarded 441 grants since 1999 (U.S. Department of Education). Other organizations 
have called for students to learn and develop 21
st
 century skills. These skills include using digital 
tools to problem solve, communicate, collaborate, create, and research (NETS for Students, 
2007). Educators agree that “student teachers should be prepared to integrate information and 
communication technology into their future teaching and learning practices” (Sang, Valcke, van 
Braak, & Tondeur, 2010, p. 103). No Child Left Behind and the Common Core Standards 
Initiative place a strong emphasis on recruiting and retaining high-quality teachers who possess 
both content and pedagogical knowledge,  are able to differentiate instruction, and make data-
based decisions. All of these are efforts that benefit immensely from the use of new technology 
tools (Means, Padilla, Debarger, & Bakia, 2009). Clifford, Friesen, and Lock (2004) declared 
that: 
Preparing teachers for the 21
st
 century requires a close look at what it means to teach and 
learn in increasingly networked, technology-rich, digital classrooms. Teacher preparation 
programs need to create intentional learning environments, where pre-service teachers 
can explore issues that are relevant and develop pedagogies that are effective for a 
knowledge era. They need to develop new images and expertise to design and facilitate 
meaningful learning with technology. (p.19) 
 
Recent international reports paint a promising picture of efforts made by classroom 
teachers to use technology to support student learning (Voogt, 2008). The cost of technology has 
become increasingly inexpensive, making technology more universally accessible (Klein, 2010). 
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“Nearly 100% of public schools in the United States have internet access, with 97% reporting 
having a broadband connection” (Tripp & Herr-Stephenson, 2009, p.1190).  A recent Teachers 
Talk Tech survey, containing the responses of over 1,000 teachers, showed that 79% of teachers 
use computers to teach students (CDW-G).  The National Education Association (2008) reports 
also seeing increases in the instructional uses of computers in the classroom. Strauss (2005) 
found that educators have begun to incorporate interactive multimedia presentations, blogs, 
wikis, social media, and video games into the classroom as well. Perhaps the most 
comprehensive report regarding educational technology in schools came from the National 
Center for Education Statistics (2008). This report, Educational Technology in U.S. Public 
Schools, bragged that out of the 100% of public schools that had internet access, 91% of the 
computers in public schools were used for instructional purposes. Schools participating in the 
report stated that 87% of the computers available were used to provide standardized assessment 
results, 85% were used for data to inform instructional planning at the school, 72% were used for 
online student assessment, and 65% were used for high-quality online digital content (National 
Center for Education Statistics, 2008).  
A closer look at the data provides a somewhat conflicting report. While there is no doubt 
that teachers have increased their technology use (Project Tomorrow, 2008), high-level, effective 
technology use in classrooms is lacking (Mueller et al., 2008). Teachers are not using technology 
to support student-centered instruction as required by today’s learners (International Society for 
Technology in Education, 2008). Teachers most frequently use technology to support, rather than 
alter, their existing practices (Peck, Cuban, & Kirkpatrick, 2002). Even among teachers who 
claim their classrooms are student-centered, technology uses are described as not being powerful 
or innovative (Hermans, Tondeur, van Braak, & Valcke, 2008). Achieving the kinds of 
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technology uses required for 21
st
 century teaching and learning requires teachers to know how to 
use the technology to facilitate meaningful learning (Lai, 2008).  For schools to integrate 
technology for higher-order uses, leaders must understand how to help teachers learn to integrate 
technology and assess their progress at doing so (McConnell, 2011). Currently a disconnect 
exists between the way that youth use technology in their personal lives and how technology is 
being used in schools. “Technology tends to be marginalized and used in instrumental ways 
within the conventional educational framework” (Clifford et al., p. 24). Research indicates that 
teachers need training and experiences to develop the computer knowledge required to use 
technology for student learning (Inan & Lowther, 2010).  
 
Teacher Self-Efficacy and Technology Implementation 
 The personalities, self-efficacy, beliefs, and attitudes of teachers are important factors to 
consider when investigating the integration and adoption of current technologies in the 
educational realm (Paraskeva, Bouta, & Papagianni, 2008). An overarching problem lies in the 
failure of educators to embrace and adopt technologies into their pedagogical systems, which 
represents an impediment for student success (Park & Ertmer, 2008). Self-efficacy has been 
identified as an important barrier that must be overcome for teachers to integrate technology 
effectively (Ertmer & Ottenbreit-Leftwich, 2010). If researchers and practitioners do not have a 
clear understanding of the relationship between teacher self-efficacy and technology integration 
in classrooms, they may continue to advocate for specific uses of technology that they are not 
able to support due to underlying fundamental beliefs of the teacher (Ertmer, 2005, p. 35).  
Evidence suggests that self-efficacy may be more important than skills and knowledge among 
teachers who implement technology in their classrooms (Ertmer & Ottenbreit-Leftwich, 2010).    
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Research indicates a link between computer self-efficacy of the teacher, the comfort level 
of the teacher regarding technology, and classroom technology integration. Koh and Frick (2009) 
found a positive relationship between a teacher’s computer self-efficacy and technology 
integration in the classroom. McCormick and Ayers (2009) revealed that the stronger the 
teachers’ beliefs were in their capabilities to teach in new ways, the stronger their beliefs were in 
their capability to use technology to do so. Like studies indicated that the more comfortable 
teachers are with using computers for classroom use, the more they will progress in the stages of 
implementing technology for higher level uses (McAdoo, 2005). If teachers are properly taught 
to use technology before they enter a classroom, their self-efficacy will increase, along with the 
likeliness that they will use technology in the classroom. Teachers who have more access to 
technology and have more experience with it appear to be more comfortable with technology and 
use it more frequently in their classrooms than teachers who have less access and less experience 
(Miranda, 2007). Teacher computer self-efficacy might determine the ability of the teacher to 
develop technologies as important educational tools (Paraskev et al., 2007). Paraskeva et al. 
(2007) make the claim that: 
A strong sense of computer self-efficacy of school teachers can affect the extent as well 
as the way technology can be used in everyday instructional practice, significantly 
changing both the teacher’s and the student’s roles. Studies suggest that technology has 
the potential to revise and change teachers’ roles. Technology can foster a shift in the 
teacher’s role from a traditional one to that of a facilitator in the classroom. (p. 1085) 
 
 The overall theme in research regarding teacher self-efficacy and technology integration 
is that teachers who have high levels of self-efficacy are more willing to try new things and 
experiment more with educational innovations in the classroom (Evers et al., 2002). Computer 
self-efficacy is of the upmost importance because it has been directly linked with classroom 
technology integration (Koh & Frick, 2009). Teachers who experiment with new technologies 
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become more comfortable with them and use these technologies more frequently, building self-
confidence and self-efficacy (Mueller et al., 2005). 
 
Self-Efficacy and Age 
  A vast array of conflicting research exists on the effect that age has on self-efficacy. 
Bandura (1995) suggested that age does not correlate with efficacy because people vary greatly 
in how efficaciously they manage their lives. These findings have been echoed in more recent 
research that concluded there is no significant relationship between age and levels of self-
efficacy (Hicks, 2012; Jenks, 2004; Hoy & Tschannen-Moran, 2007; Voris, 2011). Jenks (2004) 
conducted a comprehensive study on the effects that age, sex, and language proficiency have on 
self-efficacy levels. Findings from his study revealed that age showed no statistically significant 
relationship with levels of self-efficacy as evaluated by a chi-square analysis. Specifically 
regarding the area of teacher age and self-efficacy levels, Hicks (2012) analyzed how classroom 
management, teacher age, and self-efficacy levels were related. Findings from this study 
reflected that no sufficient evidence was provided to indicate a relationship between self-efficacy 
and teacher age. Hoy and Tschannen-Moran (2007) concluded that there was not a significant 
difference in the potential sources of self-efficacy beliefs of teachers in regard to their age. 
Finally, Voris (2011) analyzed the role that teacher efficacy, job satisfaction, age, and other 
demographic variables play in the self-efficacy of early career special education teachers. 
Findings suggest there are no significant differences in the self-efficacy levels of special 
education teachers when analyzed by age.   
 Conflicting research exists to suggest that age does affect the level of self-efficacy a 
teacher experiences. Ghanizadeh and Moafian (2009) discovered that the older the teachers, the 
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higher their beliefs regarding self-efficacy in a study regarding the relationship between Iranian 
teachers’ self-efficacy scores and pedagogical success. Other research indicates teachers who are 
younger in age are associated with stronger beliefs of self-efficacy and higher expectations 
(Edwards & Robinson, 2012; Smits & Bosscher, 1998). 
 Bandura (1994) acknowledged that age does not play a role in self-efficacy, yet his 
research does indicate that there are changes in self-efficacy over the lifespan of an individual 
according to which period of life they are in and how they handle situations that arise during 
these periods. For example, newborns come without a sense of efficacy and only gain efficacy by 
observing that environmental events occur with action and not without it. This helps infants to 
learn that actions produce effects. As infants mature, those around them treat them as distinct 
people. Based on growing personal and social experiences, infants eventually form a sense of 
self. As infants become young children, they gain self-knowledge of their capabilities in different 
aspects of functioning. The early exploratory activities and play provide opportunities for them 
to enlarge their basic skills and sense of efficacy. Successful experiences are central to the early 
development of social and cognitive competence as well as self-efficacy. The initial efficacy 
experiences are centered in the family, but as children grow peers become increasingly important 
in the development of self-efficacy. How successful children are at making friends and 
interacting socially will impact self-efficacy either positively or negatively. When children enter 
school and begin to master cognitive skills, they continue to develop a growing sense of their 
intellectual efficacy. Adolescence presents a new life period and new challenges as teens master 
new skills and the ways of adults by learning to deal with pubertal changes, emotional 
partnerships, and sexuality. Adolescents expand and strengthen their sense of efficacy by 
learning how to deal successfully with troublesome matters that are new to them. The transition 
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from teens to young adults provides a new set of challenges to self-efficacy. Young adulthood is 
a period when people learn to cope with lasting partnerships, marriages, parenthood, and careers. 
People’s perceived self-efficacy up to this point determines how well they develop self-
management and interpersonal skills required for an occupation. The transition to parenthood 
during this life period requires that young adults deal with the challenges of raising children and 
managing interdependent relationships within the family and social systems. The middle years 
bring a life period where people settle into established routines and stabilize their self-efficacy 
beliefs. However, this stability may be shaky because life does not remain static (Bandura, 
1994). As people enter into advanced age, their self-efficacy may see a decline as they notice a 
decrease in things like memory performance. The advanced life period brings about major life 
changes like retirement, relocation, and even the loss of friends or spouses. The ability to deal 
with these issues and remain confident in one’s own abilities shape the level of self-efficacy that 
person has. Each life period brings about a new set of challenges. Successes and failures during 
these periods shape the self-efficacy of people and cause it to increase or decrease at the same 
time. 
 In conclusion, while there are various studies that use teacher age as a demographic 
variable, there is a lack of research that correlates age specifically with self-efficacy. When 
looking at studies that do contain this correlation, results of the studies are contradictory. This 
contradiction may be expected because self-efficacy is ever-changing and evolving. Bandura 
(1994) recognized that age does not affect self-efficacy, but life periods that correspond with 
specific age ranges present changes in self-efficacy consistently.  
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Age and Technology Implementation 
Multiple past studies have concluded that achieving technology integration into 
classroom instruction is a slow and complex process that is influenced by many factors, one of 
which is demographic variables (Inan & Lowther, 2010; Levin & Wadmany, 2008; Valcke, Rots, 
Verbeke, & van Braak, 2007). A gap in literature exists that analyzes the effect that age plays on 
the successful integration of technology into classrooms (Henry, 2008). 
Previous research conducted by Dewey (1938) suggested that as adults age and mature 
they view all new ideas and knowledge through the lens of their own experiences and apply 
those experiences to make sense of new information. As adults begin to age, the number of 
experiences they have expand. Experiences, along with active participation, relevancy, and 
purpose create new understanding by linking information to prior knowledge and are integral 
characteristics of an effective learning environment. Dewey stated: 
The formation of purpose is a rather complex intellectual operation. It involves 
(1) observation of surrounding conditions, (2) knowledge of what has happened in similar 
situations in the past, a knowledge obtained partly by recollection and partly from the 
information, advice, and warning of those who have had a wider experience and (3) 
judgment which puts together what is observed and what is recalled to see what they 
signify. (p. 44)  
Henry (2008) conducted a study on the relationship of age, gender, and personality style 
on the level of technology implementation by professors at the university level. Findings 
supported the theory of Dewey (1938) indicating that older faculty members had higher levels of 
technology implementation than their younger counterparts. Henry (2008) assumed the findings 
were a result of older faculty members being more comfortable in their content area and teaching 
methods, therefore allowing them more time and thought in designing learning experiences that 
implement technology for teaching and learning.  
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 Much conflicting research exists to suggest that age has no impact on technology 
implementation at all. Inan and Lowther (2010) concluded that age did not have a significant 
impact on technology integration in a study analyzing factors that affect technology integration 
in k-12 classrooms. Van der Kaay and Young (2012) analyzed age related differences in 
technology use among community college faculty to find that older faculty were no less likely 
than younger faculty to use technology. The study did indicate that the overall technology use 
among older faculty was slightly less than that of younger faculty. Hermans et al. (2008) 
mirrored other findings in a study that analyzed the impact of primary school teachers’ 
educational beliefs on the classroom use of computers. Findings indicated that age did not 
contribute to technology integration in classrooms. Finally, McConnell (2011) discovered that 
age did not significantly contribute to the technology integration of teachers in a Texas private 
school.  
 In summary, research has indicated that teacher age does not play a significant role in 
technology integration in classrooms. While Dewey (1938) suggested that age expanded the 
experiences of adults to make them more comfortable with trying new things, research does not 
support this theory in regard to age and technology.  
 
Self-Efficacy and Teaching Experience  
 Teachers’ self-efficacy beliefs are believed to be the most malleable in the early stages of 
teachers’ careers and increase and become firmly established as teachers gain experience 
(Wolters & Daugherty, 2007). Once self-efficacy beliefs have been established firmly, it is 
difficult to change them without a shock of some kind to provoke a reassessment. Mastery 
experiences are considered to be the most potent source of self-efficacy (Bandura, 1997), so it 
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would seem plausible that teachers with more experience would exhibit higher levels of self-
efficacy. However, conflicting research exists regarding whether experience plays a role in self-
efficacy at all or if self-efficacy fluctuates over the course of a career. Regardless, prior research 
has shown distinctions do exist between novice teachers and those teachers who are more 
experienced with regard to pedagogical knowledge, classroom management, problem solving, 
decision making, and sensitivity to classroom events (Palmer, Stough, Burdenski, & Gonzales, 
2005).  
 Research regarding experienced teachers has shown that experienced teachers generally 
know more about the content they teach, have different attitudes regarding their students, and 
behave differently in the classroom than novice teachers do (Wolters & Daugherty, 2007). 
Blackburn and Robinson (2008) suggested that experienced teachers’ mastery experiences 
should allow them to perfect their preferred learning styles. Tschannen-Moran and Hoy (2007) 
stated that experienced teachers may develop higher self-efficacy due to the real successes they 
experience with students in the classroom. Many of the characteristics used to distinguish 
experienced teachers from novice teachers have been tied to greater teacher effectiveness 
(Palmer et al., 2005). Increased experience as a teacher has been associated with higher levels of 
teacher self-efficacy (Ross, Cousins, & Gadalla, 1996). Wolters and  Daugherty (2007) found 
that teachers with additional years of experience felt more confident in their ability to employ 
instructional and assessment practices that would benefit even the most difficult students. More 
experienced teachers were also reported to have greater confidence in their ability to avoid 
classroom disruptions and provide adequate classroom management.  Hoy and Tschannen-Moran 
(2007) concluded that experienced teachers exhibit higher mean scores of self-efficacy than 
novice teachers. While research exists to corroborate that experienced teachers have higher 
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levels of self-efficacy, many researchers suggest this could be because all of the lower level 
teachers have already left the profession (Hartfield, 2011; Swan et al., 2011).  
 Novice teachers are limited in their number of mastery experiences due to the lack of 
time spent in the classroom (Hartfield, 2011). However, research suggests that although novice 
teachers have lower self-efficacy in general, student teachers actually enter the profession with 
an enlarged level of efficacy due to the mastery experiences obtained during student teaching 
(Knoblock, 2006). Woolfolk-Hoy and Burke-Spero (2005) mirrored these findings by suggesting 
that soon to be teachers raise their level of self-efficacy because of the student teaching process. 
A vast array of research exists to suggest that novice teachers actually exhibit high levels of self-
efficacy the first few years of teaching (Blackburn & Robinson, 2008; Epps, Foor, & Cano, 
2010; Whittington, Mcconnell, & Knoblock, 2006). However, teacher self-efficacy was found to 
decline after the first year due to the removal of support that is normally present during the 
student teaching process (Woolfolk-Hoy & Burke-Spero, 2005). Swan et al. (2005) supported 
this claim by concluding that teacher self-efficacy was highest among teachers at the conclusion 
of their student teaching experience but lowest after their first full year of teaching.  
 A new array of research has emerged to suggest that self-efficacy actually fluctuates over 
the course of a teaching career. Klassen and Chiu (2010) suggested that teachers increase in self-
efficacy through their early years and into the mid-career years but decrease in efficacy as they 
enter the last stages of their careers. Gu and Day (2007) yielded similar results by finding that 
most teachers in mid-career experience increases in motivation and commitment, whereas 
teachers who are later in their careers experience a decline in motivation and commitment, thus 
decreasing self-efficacy. This suggestion is backed by Huberman’s (1989) original study on the 
professional life cycle of teachers. Huberman contended that teachers undergo a process of 
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survival and discovery the first few years of teaching where self-doubt and enthusiasm intersect. 
After about 4 years to 6 years into a career, teachers enter into a stabilization mode where they 
are committed to the profession. 7 to 18 years of teaching marks a period of reassessment where 
teachers begin to question career choices, while 19 to 30 years begins a period of serenity. The 
serenity period provides a spur in enthusiasm and self-acceptance. Finally, teachers in their final 
years of teaching move into a disengagement period marked by either serenity or 
disappointment.  
  Difficulty arises when trying to make sense of conflicting research regarding self-
efficacy and the effect that experience plays in its role. Bandura (1997) suggested that self-
efficacy may not be uniform from early to late adulthood. Therefore, self-efficacy beliefs may 
change over the course of a career due to life events and career challenges. Self-efficacy beliefs 
are not static and reflect a lifelong process of development that changes according to 
circumstances (Klassen & Chiu, 2010). Self-efficacy beliefs may be more complex than 
originally thought.  
 
Experience and Technology Implementation 
 Research regarding the effect that teaching experience has on technology implementation 
provided conflicting results. A few studies conducted suggest that less experienced teachers 
implement technology in their classroom more than their experienced counterparts. Baek, Jong, 
and Kim (2008) concluded that experienced teachers are less ready to integrate technology in the 
classroom than less experienced teachers. Inan and Lowther (2010) discovered that a teacher’s 
age and years of teaching have negative effects on both their computer proficiency and 
technology integration, suggesting that the older teachers are less computer proficient and 
 
 
  
37 
 
integrate technology less than younger ones. These findings were supported in an earlier report 
from the U.S. National Center for Educational Statistics (2000) that reported that teachers with 
less experience in teaching are more likely to integrate computers in their teaching than teachers 
with more teaching experience.  
 In direct contrast to the findings above, Lau and Sim (2008) revealed that older teachers 
frequently use computer technology in the classrooms more than younger teachers. The major 
reason proposed for these findings was that older teachers had rich experience in teaching, 
classroom management, and computer competency that made it easier for them to integrate 
technology into their teaching.  Russell, O’Dwyer, Bebell, and Tao (2007) explained that the 
quality of technology integration was related to the years of teacher service. Henry (2005) 
revealed a positive relationship was identified that indicated that as the years of experience of 
teachers increased, the level of technology implementation also tended to increase.  
 Few studies revealed that no relationship existed between years of teaching experience 
and technology integration. Gorder (2008) found no significant difference for technology 
integration and technology uses based on teaching experience. McConnell (2011) mirrored these 
findings by concluding that teaching experience did not show a significant relationship to level 
of technology implementation in a study regarding factors that affect technology integration.  
 In conclusion, conflicting research exists regarding the impact that years of experience 
has on technology implementation. While some studies yielded that technology integration 
increases with teacher age, others indicated that younger teachers use technology more in the 
classroom. Furthermore, recent research concluded that teaching experience has no effect on 
technology integration at all.  
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Self-Efficacy and Gender  
 Research studies regarding gender differences in the self-efficacy levels of students and 
the sources of self-efficacy revealed that no sex differences in the strength of the relationship 
between the sources and self-efficacy have been found in science, mathematics, and writing 
(Britner & Pajares, 2006). However, Usher and Pajares (2008) found that girls relied primarily 
on social persuasion when forming self-efficacy, while boys relied more on mastery experiences. 
When it comes to specific subjects, boys reported stronger mastery experiences and lower 
anxiety in mathematics and science (Britner & Pajares, 2008; Lent, Lopez, Brown, & Gore, 
1996). Girls reported greater mastery experiences and lower anxiety in writing (Pajares & Usher, 
2008). Girls have also reported more vicarious experiences in wring, mathematics, and general 
academics, which suggests that girls could be more sensitive to messages they receive from 
social models (Joet, Usher, & Bressoux, 2011).  
Studies regarding the gender differences in adults proved conflicting. Pankow (1995) 
concluded that women have a more external locus of control and lower self-efficacy than men. 
Directly contrasting this research, Eberle (2011) revealed that females have a higher self-efficacy 
than males.  Adding to the confusion, Jenks (2004) found no association between gender and 
self-efficacy at all.  
 The self-efficacy of teachers in regard to gender yield similar results to those found 
above. Most studies found that females report higher teacher self-efficacy than males (Anderson, 
2011; Anderson, Greene, & Lowen, 1988; Raudenbush, Rowan, & Cheong, 1992). Still, other 
studies found no differences in teacher self-efficacy by gender at all (Lee, Dedrick, & Smith, 
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1991). Klassen and Chiu (2010) found that female teachers have lower teacher self-efficacy in 
the area of classroom management but not in instructional strategies and student engagement. 
 Bandura (1995) supported the finding that females are not as self-efficacious in the areas 
of science, mathematics, and technology by noting that women are not choosing occupations in 
these career fields, along with others that tend to be male dominated. Bandura (1995) 
acknowledged that women’s technical and quantitative capabilities, as well as their career 
aspirations, are influenced heavily by family, culture, mass media, and the educational systems. 
Evidence suggests that women’s capabilities and influence on the economic and creative life of 
society remains unrealized by many (Bandura, 1995). 
Gender and Technology Implementation 
Previous research regarding the role that gender plays on the integration of technology 
have cited that male students have more positive attitudes towards computers than female 
students, females use computers at lower levels than males due to lack of interest, and females 
view technology as a tool rather than a toy like most males (Tsai, Lin, & Tsai, 2001). Male 
teachers have been shown to use more technology in their teaching and learning processes than 
female teachers (Jamieson-Proctor, Burnett, Finger, & Watson, 2006; Kay, 2006). More recent 
research has found few studies that support these claims that males use and integrate technology 
more than females. However, Bebetsos and Antoniou (2009) did discover that men were more 
positive in the idea of using computers than women.  
Current research studies regarding gender and technology implementation have found no 
significant difference between males and females in relation to technology implementation. Teo, 
Chai, Hung, and Lee (2008) concluded that gender was not a significant predictor of technology 
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use in the classroom through a study that analyzed technology use among preservice teachers. 
Henry (2005) mirrored these findings in a study of the relationship between gender, age, and 
personality style with the level of technology implementation at the university level, stating that 
there was no difference in the level of technology implementation in university courses based on 
gender, age, and personality style. Joseph and Buehl (2009) examined the effects of technology 
use in the classroom on teacher self-efficacy that indicated there were not statistically significant 
gender differences in teacher self-efficacy for technology use. Baker, Al-Gahtani, and Hubona 
(2007) discovered that gender was not a significant variable on new technology implementation 
in a study of the effects of gender on new technology implementation in a developing country. 
Finally, in a study of teacher perceptions of instructional technology integration in the classroom, 
Gorder (2008) concluded that there are no significant differences in the means of males and 
females when looking at technology integration and use.  
A possible reason for the conflict in findings between earlier and more current studies 
could be due to the increased use of computers for learning in schools and the opportunities 
created by policy-makers for all students to obtain computer skills to cope with greater 
challenges in education (Teo et al., 2008).  
In conclusion, while earlier research indicated that males were more likely to use 
technology and incorporate it into the classroom, more recent studies indicate no significant 
differences between technology used related to gender. It is important to note that no credible 
studies could be found to indicate that females use computers or implement their use in the 
classroom more than males. This is an area where further research may need to be conducted.  
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Professional Development 
 “Professional development refers to many types of educational experiences related to an 
individual’s work” (Mizell, 2010, p. 3). People in a variety of professions participate in 
professional development to help them learn and apply new knowledge and skills that will 
improve job performance. Professional development for teachers has become increasingly 
important due to large-scale reform initiatives that place large accountability on teachers to 
produce students who perform well on high-stakes standardized tests. The success of ambitious 
reform initiatives in education rests on the qualifications and effectiveness of the teachers 
(Corcoran, Shields, & Zucker, 1998).  Mizell (2010) stated: 
In education, research has shown that teaching quality and school leadership are the most 
important factors in raising student achievement. For teachers and schools and district 
leaders to be as effective as possible, they continually expand their knowledge and skills 
to implement the best educational practices. (p. 3)  
 Mizell (2010) admitted that colleges and universities cannot provide the extensive range 
of experiences in learning that are necessary for graduates to become effective teachers. 
Educators who do not seek additional professional development do not improve their skills, and 
thus, student learning is affected negatively. Effective professional development is often seen as 
vital to school success and teacher satisfaction (Professional Development, 2011).  Professional 
development that enables teachers to develop knowledge and skills they need to address the 
learning challenges of their students is considered to be of high quality. Garet, Porter, Desimone, 
Birman, and Yoon (2001) concluded that core features of quality professional development that 
have positive effects on teachers’ increases in knowledge and skills and changes in classroom 
practice contained a focus on content knowledge, opportunities for active learning, and 
coherence with other learning activities. Additionally, the form of activity, collective 
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participation of teachers from the same school, grade, or subject, and the duration of the activity 
also significantly affect teacher learning.  
 Quality professional development is beneficial to schools, students, and teachers. Schools 
that promote professional development show the importance of ongoing learning and create a 
learning culture for both students and teachers. When teachers engage in quality professional 
development, they are able to gain knowledge about how students learn, what impedes students’ 
learning, and how teacher instruction can increase student learning. All of these things benefit 
the students by allowing the teacher to help them learn more (Mizell, 2010).  
 While little doubt exists that quality professional development is essential to schools, the 
professional development system is thought to be broken by many researchers. Hill (2009) 
argued that “despite evidence that specific programs can improve teacher knowledge and 
practice and student outcomes, these programs seldom reach real teachers on a large scale. (p. 
470). ”  Advocates have switched from professional development that focused on school-based 
learning, coaching, and subject matter content to the analysis of assessment of data within the 
period of 20 years (Hill, 2009).  The constant changing of formats has not allowed teachers time 
to perfect any strategy to increase student achievement. Adding to the problem, administrators 
have historically favored workshops that bring in outside consultants to train teachers in a one-
time seminar on the topic of choice that year.  These workshops were highly popular, according 
to the survey data provided by the National Center for Educational Statistics in the 1999-2000 
school year.  This study provided that 95% of teachers took part in workshop training in the past 
12 months, compared with 74% who worked in instructional groups and 42% who participated in 
peer observation (Broughman, 2006). While the National Center for Educational Standards has 
conducted two additional surveys like this one, findings have not been made public as of yet.  
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A study released by the Stanford Center for Opportunity Policy in Education, in 
partnership with Learning Forward, provided some up-to-date information on the most recent 
professional development opportunities, stating that U.S. teachers spend more time instructing 
students than they do participating in professional development with their peers. This same study 
also highlighted that in 2008, 78% of beginning teachers claimed to have a mentor teacher but 
not always in the teacher’s content area. Furthermore, the intensity of professional development 
decreased between 2004 and 2008.   
While many researchers have suggested answers to the issues surrounding professional 
development for teachers, the consensus is that more time must be allotted for professional 
development opportunities, teachers must take advantage of these opportunities when given, and 
the learning environment for professional development must take place in a more active and 
coherent intellectual community where ideas can be exchanged collaboratively with peers (Garet 
el al., 2001; Hill, 2009 ; Professional Development, 2011). 
 
Self-Efficacy and Professional Development 
More challenging standards, high stakes testing, and accountability have created a 
renewed interest in the professional development of teachers through high quality in-service 
training and a concern of how to design and deliver training in ways that will improve teaching 
and student learning (Bray-Clark & Bates, 2003). While the reasons for an educator’s lack of 
self-efficacy may be complex, a major factor must surely be the lack of knowledge and skills to 
address students’ specific learning challenges (Mizell, 2008). Therefore, a link may exist 
between teacher self-efficacy and professional development. Bray-Clark and Bates (2003) argue 
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that teacher self-efficacy is a key driver of teacher effectiveness and should be a central focus in 
professional development opportunities of teachers.  Referring to the importance of professional 
development on teacher efficacy, Mizell (2008) stated: 
High quality professional development is an essential tool for increasing the self-efficacy 
of your teachers. The more teachers know, and the better they are able to apply their 
knowledge to students’ real world learning challenges, the greater will be their self-
efficacy. (p. 6) 
 A small number of studies have investigated the effects of professional development and 
teacher efficacy. Powell-Moman and Brown-Schild (2011) investigated the impact a 2-year 
professional development program had on teacher self-efficacy for inquiry-based instruction 
finding that all participants reported increases in their self-efficacy for inquiry-based teaching 
and greater focus on the depth of content instead of covering all course objectives. Morrison and 
Estes (2007) produced similar results indicating that teacher participation in professional 
development that focused on inquiry-based instruction increased teacher use of inquiry-based 
instruction and self-efficacy pertaining to its use. Ross and Bruce (2007) concluded that the 
contributions to teacher self-assessments and information on innovative instruction provided by 
professional development presenters heightens teacher efficacy, which influences teacher goal 
setting and effort expenditures. Brown (1994) argued that score improvements on teacher 
efficacy scales over a duration of time is sufficient evidence of an effect resulting from quality 
professional development.  Teacher efficacy is found to be higher among those who more 
faithfully implement the practices recommended by professional development (Rimm-Kaufman 
& Sawyer, 2004). Finally, Ross and Bruce (2007) tested a professional development program 
that focused on the four sources of teacher efficacy identified in social cognitive theory by using 
a control group and a treatment group of teachers to analyze efficacy score results. Results 
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showed that teachers who received the professional development outperformed those in the 
control group on three areas of teacher efficacy with classroom management being statistically 
significant.  
 Conflicting opinions exist regarding the quality of professional development that school 
systems are providing to their teachers. However, research indicates that when quality 
professional development opportunities are given to teachers and teachers actively participate in 
them, results will yield an increase in teacher self-efficacy.  
 
Technology Implementation and Professional Development 
 Professional development is one means that can change the self-efficacy of a teacher and 
the level that they integrate technology in the classroom (Overbaugh & Lu, 2008). High quality 
professional development is central to any education improvement effort, especially those that 
pertain to the integration of technology to support classroom instruction (Martin, Strother, 
Beglau, Bates, Reitzes, & Culp 2010). Professional development is useful in providing teachers 
with the knowledge and practice they need to implement technology successfully. More 
specifically, professional development has been identified as one of the most important factors 
influencing teachers’ integration of technology into the classroom (Lawless & Pellegrino, 
2007).Successful implementation of educational technologies depends on high quality 
professional development along with on-going support (Lemke & Fadel, 2006).  Teachers who 
have successfully integrated technology in their classrooms have reported participating in 
professional development that helped them understand how curriculum, standards, and 
technologies connect (Penuel, 2006).  
 
 
  
46 
 
  Numerous studies regarding the effect that professional development has on technology 
integration can be found. Some of these studies supported the notion that professional 
development programs increase technology integration in the classroom. Giordano (2008) found 
that teachers began to use the internet for instructional purposes and that this usage became 
permanent at the end of a professional development program. Brinkerhoff (2006) evaluated the 
effects of a long duration professional development academy on technology skills, computer 
self-efficacy, and technology integration beliefs and practices. Results indicated that participants 
perceived an increase in their technology skills as a result of their experiences in the academy 
were less fearful and more confident toward technology and felt the academy had altered their 
teaching. Lavonen, Juuti, Aksela, and Meisalo (2006) concluded that the technology usage skills 
of science teachers increased and they integrated technology with learning environments after the 
completion of a professional development program. Mollette, Townsend, Townsend, and Cohen 
(2009) measured the effects of collaboration and professional development on the technology 
integration and student achievement in K-12 classrooms. Results indicated that the district and 
school administrators’ feelings toward the program were positive with an eagerness to continue 
implementing technology in the future years. The program evaluated teachers’ increased level of 
skill and comfort with technology by 2.9 points in one group and 9.2 points in the other. Voogt, 
Almekinders, van der Akker, and Moonen (2005) discovered that teachers’ attitudes towards 
computers changed in a positive manner after implementing a successful professional 
development program. Moersch and Ondracek (2005) discovered that teachers who have a 
constructivist teaching practice and are given professional development opportunities that use 
technology for learning implement technology at higher levels. Finally, Mueller et al. (2008) 
found that teacher confidence could be enhanced when teachers were allowed to practice using 
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technology in their classrooms or were able to collaborate with other teachers who were having 
success at integrating technology.  
 Conflicting research indicated that while professional development programs are 
increasing computer skills among teachers, the integration of technology into curriculum is still 
at a limited level (Brinkerhoff, 2006; Yurkadal, Yildez, Caker, & Uslu, 2010). Glazer, Hannafin, 
Polly, and Rich (2009) concluded that although most teachers who entered a professional 
development program increased their knowledge, skills, ideas, and lesson plans, only about a 
third of them were considered proficient at the end of the program. Brinkerhoff (2006) identified 
that while a significant change occurred among professional development program participants 
in self-assessed technology skills and computer self-efficacy, little to no change occurred in self-
assessed technology integration beliefs of these teachers. Finally, Yurdakul et al. (2010) revealed 
that while the professional development programs were capable of increasing technology usage 
skills, they failed to induce substantial changes for the technology integration.  
 Providing quality professional development opportunities has a large impact on the 
effectiveness of the program to increase technology integration. Lawless and Pellegrino (2007) 
observed that the most effective professional development opportunities are long-term and 
embedded in day-to-day practices. These programs provide opportunities for higher-order 
thinking and application. For professional development to make a difference in how teachers use 
technology in the classroom, it must be specific to teachers’ content (Shriver, Clark, Nail, 
Schlee, & Libler, 2010) and demonstrate the relevancy of the pedagogy being used (Kanaya, 
Light, & Culp, 2005). Hew and Brush (2007) concluded that effective professional development 
for technology integration requires a focus on content that includes technology and skills, 
technology-supported pedagogical knowledge and skills, and technology-related classroom 
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management knowledge and skills. It is important that professional development programs also 
include information about how these tools can be used in specific ways within specific content 
domains to increase student content learning outcomes (Ertmer & Ottenbreit-Leftwich, 2010). 
 
Common Core Standards 
 “The Common Core standards released in 2010 represent an unprecedented shift away 
from disparate content guidelines across states in the areas of English, language arts, and 
mathematics” (Garet et al., 2011, p. 103). The Common Core Standards Initiative, led by the 
National Governors Association Center for Best Practices and the Council of Chief State School 
Officers, developed the new standards in an effort to establish consistent expectations for student 
knowledge and skills to be developed from kindergarten through 12th grade (National Governors 
Association Center for Best Practices, 2010). The Common Core standards focus on what 
students are to learn at each grade level and not on how that content should be taught in the 
classroom. Although the U.S. Department of Education was not involved directly in creating 
these new standards, adopting a common set of standards is included in the criteria of the scoring 
rubric for Race to the Top grant awards (Garet et al., 2011). While No Child Left Behind is clear 
that federal government is not to be involved in setting content standards and that states must set 
their own standards (Polikoff, Porter,  & Smithson, 2009), the current administration is 
applauding and encouraging the work of the National Governors Association and the Council of 
Chief State School Officers (Mathis, 2010). An outpouring of funds from the administration has 
included a budget of $2.5 billion to align state curriculum with the Common Core as well as an 
additional $400 million for developing standardized tests that would align with the Common 
Core. The current administration has also announced that it intends to require all states to have 
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college-ready standards in reading and math developed by the state as a condition in qualifying 
for Title I funding (Mathis, 2010). President Barack Obama (2010) stated in regard to the need 
for rigorous state standards: 
Because economic progress and educational achievement go hand in hand, educating 
every American student to graduate prepared for college and success in a new work force 
is a national imperative. Meeting this challenge requires that state standards reflect a level 
of teaching and learning needed for students to graduate ready for success in college and 
careers, (White House Statement) 
 Due to the support of the federal government and the rigorous requirements set forth by 
it, as well as the argument that current state standards are often disparate and misguided, 45 
states have officially adopted the Common Core to date. The logical assumption is that the other 
five states will eventually follow suit.  
Garet et al. (2011) claim the idea of a national and uniform curriculum offers several 
benefits. The benefit of having shared expectations offers consistency among states when 
comparing state mandated test scores. A national curriculum may represent a greater focus on 
specific areas and topics than state-based assessments typically do. A uniform curriculum across 
the U.S. would be efficient in the sense that it would no longer be necessary for each state to 
develop its own content standards and assessments. Lastly, a national curriculum would provide 
a higher quality of assessments with the possibility of delivering assessments electronically to 
make them more animated and engaging for students .The Obama administration asserts that 
common standards are necessary for students to compete in a global economy. Common 
standards are acknowledged as being important in achieving the goal for all students regardless 
of circumstance to perform at high levels by the Obama Blueprint.  
Zhao (2012) argued with the idea of a national curriculum stating: 
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NCLB has led to a narrowing of curriculum, demoralization of teachers, explosion of 
cheating scandals, reduction of teaching to test-preparation, weakening of public 
education, and deprivation of the disadvantaged children of a meaningful education 
experience. The national standards movement in the U.S. has coincided with a significant 
decline in creativity over the last few decades.  
Zhao (2012) also declared the Common Core specifically will not make children college 
ready because the problem is poverty and not standards in the classroom. The Common Core still 
places a huge amount of accountability on test scores, which are a poor measure of both the 
child’s quality and the teachers. Strauss (2012) echoed these beliefs by contending that the 
Common Core standards ignore the real issue in schooling, which is poverty. The Common Core 
assume that what students need to know is covered by one of another core subjects, kill 
innovation and creativity, and are set up for national standardized tests that can’t evaluate 
complex thought processes.  
 Regardless which side of the argument you are on, little research currently exists on the 
actual impact of common national standards in the United States because there have never been 
standards such as these (Mathis, 2010). Therefore, in order to determine and evaluate the 
effectiveness of the Common Core, more time is needed. 
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CHAPTER 3  
RESEARCH METHODOLOGY 
Introduction 
 The purpose of this study was to identify the combination of factors that pertain to the 
implementation of new technologies in the classroom. Specifically, this research was an analysis 
of the age of the teacher, years of teaching experience, quality of professional development in 
classroom technologies, and teacher self-efficacy as defined by Bandura (1997) to examine the 
manner in which these factors relate to implementing new technologies in the classroom.  This 
chapter describes the research questions and null hypothesis, research design, population, 
instrumentation, data collection, and analysis of the data.  
 The purpose of a research design is to specify a plan for generating empirical evidence 
that will answer proposed research questions and draw the most valid, credible conclusions from 
those answers (McMillan & Schumacher, 2006). Quantitative research designs test theories by 
examining the relationship between variables. These variables can usually be measured using an 
instrument so that numbered data can be analyzed through statistical procedures (Creswell, 
2009). Designs that are nonexperimental describe and examine relationships between different 
phenomena without manipulating conditions directly (McMillan & Schumacher, 2006). This 
study uses nonexperimental, quantitative research with a comparative and correlational design. 
 
Research Questions and Null Hypotheses 
The following questions and their corresponding null hypotheses relating to teachers’ age, 
years of experience, professional development, and self-efficacy were addressed: 
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1. Is there a significant correlation between teacher age and teacher self-efficacy scores? 
Ho1. There is no significant correlation between teacher age and teacher self-efficacy scores.  
2. Is there a significant correlation between years of teaching experience and teacher self-
efficacy scores?  
Ho2. There is no significant correlation between years of teaching experience and teacher 
self-efficacy scores.  
3. Is there a significant correlation between the hours spent in technology professional 
development and teacher self-efficacy scores? 
Ho3. There is no significant correlation between the hours spent in technology professional 
development and self-efficacy scores.  
4. Is there a significant correlation between teacher age and technology use in the 
classroom? 
Ho4. There is no significant correlation between teacher age and technology use in the 
classroom.  
5. Is there a significant correlation between years of teaching experience and technology use 
in the classroom? 
Ho5. There is no significant correlation between years of teaching experience and technology 
use in the classroom.  
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6. Is there a significant correlation between the hours spent in technology professional 
development and technology use in the classroom? 
Ho6. There is no significant correlation between the hours spent in technology professional 
development and technology use in the classroom.  
7. Is there a significant correlation between teacher self-efficacy scores and technology use 
in the classroom? 
Ho7. There is no significant correlation between teacher self-efficacy scores and technology 
use in the classroom.  
8. Is there a significant difference between the teacher self-efficacy scores of males and 
females? 
Ho8. There is no significant difference between the teacher self-efficacy scores of males and 
females.  
9. Is there a significant difference between the classroom technology use of females and 
males? 
Ho9. There is no significant difference between the classroom technology use of females and 
males. 
 
Instrumentation 
A survey instrument was used with 11 questions regarding demographics, self-efficacy, 
technology use, and professional development. All questions regarding self-efficacy were 
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based on a four-point Likert-type scale. Permission to use the teacher self-efficacy scale 
developed by Schwarzer, Schmitz, and Daytner (1999) is available for free and is 
copyrighted by Ralph Schwarzer on his website. The survey was created in a way that 
required all participants to answer each question. Participants were advised that the survey 
would be used for the purpose of research, all responses were confidential, participation was 
voluntary, and the information collected could not be used to identify them in any way.  
Cronbach’s alpha was found to be between .76 and .82. To further establish validity, the 
survey was first administered to classroom teachers, instructional coaches, and administrators 
in a doctoral statistics class at East Tennessee State University. Modifications were made 
based on feedback from this pilot group. A second group of classroom teachers who were 
participating in STEM school training at East Tennessee State University also piloted the 
survey. Modifications were made based on their feedback as well.  
 Perceived self-efficacy was gathered by using the teacher self-efficacy scale constructed 
by Schwarzer, Schmitz, and Daytner (1999). The instrument consists of 10 statements that 
identify job skills and group them into four major areas: job accomplishment, skill 
development on the job, social interaction with parents, students, and colleagues, and coping 
with job stress. These statements were broken down into two questions that required the 
participant to rate their self-efficacy on a scale of zero to three with one being not at all true 
and three being exactly true according to each statement given. Schwarzer (1999) identified 
the four major areas listed above to be of vital importance to successful teaching. Twenty-
seven items were developed to assess these major areas explicitly following Bandura’s social 
cognitive theory (1997). Bandura’s theory contains a specific semantic structure for self-
efficacy items. The subject of all items should be “I” to assess an individual’s subjective 
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belief. “Can” and “able to” should be used to make it clear that the item relates success to 
personal competence. The items must also include a barrier because self-efficacy 
expectancies should contain tasks that are considered difficult. The 27 items were narrowed 
down to 10 to economically assess self-efficacy beliefs with a focus on optimizing the 
validity in the four areas mentioned.  
Tests regarding reliability and validity of the measure resulted in a .76 test-retest 
reliability.  
Population 
 The population for this study consisted of teachers at 18 different schools in grades 
kindergarten through five across two school districts in East Tennessee. Three hundred 
twenty-one teachers within these two districts received a voluntary survey (see Appendix A). 
One school district contained five elementary schools with approximately 99 teachers in 
grades kindergarten through five. The other school district contained 13 elementary schools 
with approximately 222 teachers in grades kindergarten through five. The population was 
chosen because the school districts had access to the technologies of interest in the survey. 
 
Data Collection  
 Permission was obtained from the Director of Schools at both participating school 
districts to collect data for this research study by way of email to prepare for the IRB 
approval process.  Prior to the beginning of this research project, permission to conduct the 
research was obtained from the Institutional Review Board (IRB) at East Tennessee State 
University. Upon receiving IRB approval, a meeting was held with the Director of Schools in 
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each district to establish a time frame for the survey and clarify any additional items that 
needed to be addressed before administration could begin. The survey was then distributed 
by a link sent to the directors via Survey Monkey that was forwarded to each school principal 
through school email. The principals of each school district were given the autonomy to 
choose whether or not they wished to ask their teachers to be participants in this survey. 
Principals who chose to do so distributed this link along with an information letter to all 
teachers in grades kindergarten through five. Teachers were given a 2-week window to 
respond to the survey. Reminders were sent out by the Director of Schools at each school 
district after the end of week one and again on the last day to complete the survey.  
 
                                                      Data Analysis 
Data from the survey instrument were analyzed through a nonexperimental quantitative 
methodology. Statistical Package for Social Sciences (SPSS) data analysis software was used 
to conduct all data analysis procedures for this study. The data source analyzed was a survey 
that combined demographic questions with those on self-efficacy and professional 
development.  
All research questions contained a corresponding null hypothesis for a total of nine 
research questions and nine null hypotheses. Research questions 1 through 7 were analyzed 
using a series of Pearson and Spearman correlation tests. Questions 8 and 9 were analyzed 
using independent t-tests. Findings of the data analyses are represented in Chapter 4. A 
summary of findings, conclusions, and recommendations for future research are presented in 
Chapter 5. 
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Summary 
This study examined the factors that pertain to the implementation of new technologies in 
the classroom with the specifications of teacher age, years of teaching experience, quality of 
professional development, and perceived teacher self-efficacy. Teachers from 18 schools 
within two school districts in East Tennessee were used as the population for this study. A 
survey instrument was used to collect and analyze data regarding the four factors mentioned 
above. A Pearson correlation test was conducted to analyze research questions 1 through 7. 
Independent t-tests were conducted to analyze questions 8 and 9. The results of these data are 
revealed in Chapter 4. 
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CHAPTER 4 
ANALYSIS OF DATA 
 
 The purpose of this study was to identify the combination of factors that pertain to the 
implementation of new technologies in the classroom. Specifically the study analyzed the age of 
the teacher, years of teaching experience, quality of professional development, and teacher self-
efficacy to examine the manner in which these factors relate to implementing new technologies 
in the classroom. Participants of the study included 124 classroom teachers in grades K-5 in two 
different East Tennessee school districts.  
 In this chapter, data were presented and analyzed to answer nine research questions and 
nine null hypotheses. Data were analyzed from the 10 statements regarding self-efficacy using a 
four-point Likert-type scale. The remaining questions containing demographic content and 
classroom technology usage information were analyzed using a multiple choice format. The 
survey was distributed twice; 321 teachers were invited to participate in the survey and 124 
teachers responded. Participants were advised that all responses were confidential and the 
demographic information collected did not identify participants in the study.  
 
Research Question 1 
Research Question 1: Is there a significant correlation between teacher age and teacher 
self-efficacy scores? 
Ho1. There is no significant correlation between teacher age and teacher self-efficacy 
scores. 
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 A Pearson correlation coefficient was computed to test the relationship between teacher 
age and teacher self-efficacy scores. The results of the analysis revealed a weak, positive 
relationship between teacher age (M=42.3, SD=12.15) and teacher self-efficacy scores (M=2.17, 
SD=.54) and a correlation that was not statistically significant [r(120)=.053, p=.565].  See Table 
1 and Figure 1 below. As a result of the analysis Ho1 was not rejected. In general, the results 
suggest that teacher age does not play a significant role in the self-efficacy of teachers.  
 
Table 1.  
Teacher Age Compared to Mean Self-Efficacy Score 
Teacher Age Mean Self-Efficacy Score 
20-30 yrs. Old 2.17 
31-40 yrs. Old 1.93 
41-50 yrs. Old 2.06 
51-60 yrs. Old 2.00 
61-70 yrs. Old 2.39 
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Figure 1. Scatterplot of Participant Responses Regarding Teacher Age and Self-Efficacy. In 
order to compute a self-efficacy score in regard to the age of the participant, the following items 
were analyzed from the survey: 2, 5, and 6. 
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Research Question 2 
Research Question 2: Is there a significant correlation between years of teaching 
experience and teacher self-efficacy scores? 
Ho2. There is no significant correlation between years of teaching experience and teacher 
self-efficacy scores.  
 A Spearman correlation coefficient was computed to test the relationship between years 
of teaching experience and teacher self-efficacy scores. The results of the analysis revealed a 
weak, positive relationship between years of teaching experience (M=2.38, SD=.78) and teacher 
self-efficacy scores (M=2.17, SD=.54) and a correlation that was not statistically significant 
[r(120)=.031, p=.735). See Table 2 and Figure 2 below. As a result of the analysis Ho2 was not 
rejected. In general, the results suggest that teaching experience does not play a significant role 
in the self-efficacy of teachers. 
 
Table 2.  
Mean Self-Efficacy Scores of Teachers Compared to Years of Experience. 
Years of Experience  Mean Self-Efficacy Score 
0-3 Years 2.14 
4-10 Years 2.16 
11+ Years  2.27 
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Figure 2. Mean Self-Efficacy Scores of Teachers Compared to Years of Experience in a Boxplot. 
The numbers 77 and 81 are both mild outliers in this figure. In order to compare the mean self-
efficacy scores of participants by looking at their years of experience, the following items were 
analyzed from the survey: 3, 5, and 6. 
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Research Question 3 
Research Question 3: Is there a significant correlation between hours spent in technology 
professional development and teacher self-efficacy scores? 
Ho3. There is no significant correlation between hours spent in technology professional 
development and teacher self-efficacy scores.  
A Spearman correlation coefficient was computed to test the relationship between the 
hours spent in technology professional development and teacher self-efficacy scores. The results 
of the analysis revealed a weak, negative relationship between hours spent in technology 
professional development (M=1.90, SD=1.02) and teacher self-efficacy scores (M=2.17, 
SD=.54) and a correlation that was not statistically significant [r(113)=-.034, p=.718].  See Table 
3 and Figure 3 below. As a result of the analysis Ho3 was not rejected. In general, the results 
suggest that hours spent in professional development do not play a significant role in the self-
efficacy of teachers.  
 
Table 3.  
 
Hours of Technology Professional Development Compared to Mean Self-Efficacy Score.  
 
Hours of Technology Professional Dev. Mean Self-Efficacy Score 
0-4 Hrs. 2.21 
5-10 Hrs.  2.30 
11-15 Hrs. 2.15 
16+ Hrs.  2.22 
 
 
 
  
64 
 
 
 
Figure 3. Hours of Technology Professional Development Compared to Mean Self-Efficacy 
Score in a Boxplot. Both 77 and 81 are mild outliers in this figure. In order to compare the means 
of self-efficacy scores to hours spent in technology professional development, the following 
items were analyzed from the survey: 5, 6, and 10.  
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Research Question 4 
Research Question 4: Is there a significant correlation between teacher age and 
technology use in the classroom? 
Ho4. There is no significant correlation between teacher age and technology use in the 
classroom. 
A Pearson correlation coefficient was computed to test the relationship between teacher 
age and teacher technology use. The results of the analysis revealed a weak, positive relationship 
between teacher age (M=42.47, SD=12.15) and technology use in the classroom (M=2.17, 
SD=.69) and a correlation that was not statistically significant [r(123)=.093, p=.332]. See Table 
4 and Figure 4 below. As a result of the analysis Ho4 was not rejected. In general, the results 
suggest that teacher age does not play a significant role in the classroom technology use of 
teachers.  
 
Table 4.  
Teacher Age Compared with Teacher Technology Use.  
Teacher Age Mean Classroom Technology Use  
20-30 years old 1.80 
31-40 years  old 2.40 
41-50 years old 2.15 
51-60 years old 1.96 
61-70 years old 2.28 
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Figure 4. Teacher Age Compared with Teacher Technology Use in a Scatterplot. In order to 
compare the mean score of teacher age with how often the participants used technology in their 
classrooms, the following items were analyzed from the survey: 2, 7, 8, and 9. 
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Research Question 5 
Research Question 5: Is there a significant correlation between years of teaching 
experience and technology use in the classroom? 
Ho5. There is no significant correlation between years of teaching experience and 
technology use in the classroom.  
A Spearman correlation coefficient was computed to test the relationship between years 
of teaching experience and technology use in the classroom. The results of the analysis revealed 
a weak, positive relationship between years of teaching experience (M=2.38, SD=.79) and 
technology use in the classroom (M=2.17, SD=.69) and a correlation that was not statistically 
significant [r(110)=.04, p=.68]. See Table 5 and Figure 5 below. As a result of the analysis Ho5 
was not rejected. In general, the results suggest that years of teaching experience do not play a 
significant role in the use of technology in the classroom.  
 
Table 5.  
Years of Teaching Experience Compared to Classroom Technology.  
Years of Teaching Experience Classroom Technology Use 
0-3 Yrs.  2.48 
4-10 Yrs.  2.04 
11+ Years 2.25 
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Figure 5. Years of Teaching Experience Compared to Classroom Technology Use in a Boxplot. 
The numbers 24, 77, 92, 100, and 107 were all mild outliers in this figure. In order to compare 
the means of teacher classroom technology use with that of teaching experience, the following 
items were analyzed from the survey: 3, 7, 8, and 9.  
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Research Question 6 
Research Question 6: Is there a significant correlation between the hours spent in 
technology professional development and technology use in the classroom? 
Ho6. There is no significant correlation between the hours spent in technology 
professional development and technology use in the classroom.  
A Spearman correlation coefficient was computed to test the relationship between the 
hours spent in technology professional development by teachers and technology use in the 
classroom. The results of the analysis revealed a weak, positive relationship between hours spent 
in technology professional development (M=1.9, SD=1.02) and technology use in the classroom 
(M=2.17, SD=.69) and a correlation that was not statistically significant [r(110)=.16, p=.10)]. 
See Table 6 and Figure 6 below. As a result of the analysis Ho6 was not rejected. In general, the 
results suggest that the hours spent by teachers in technology professional development do not 
play a significant role in teacher technology use in the classroom.  
 
Table 6.  
 
Hours Spent in Technology Professional Development Compared to Technology Use in the 
Classroom.  
 
Hours Spent in Technology Prof. Dev. Technology Use in Classrooms 
0-4 Hrs.  2.07 
5-10 Hrs.  2.24 
11-15 Hrs.  2.19 
16+ Hrs.  2.43 
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Figure 6. Hours Spent in Technology Professional Development Compared to Technology Use 
in the Classroom in a Boxplot. The numbers 77, 92, 100, and 107 were all mild outliers in this 
figure.  In order to compare the hours spent in technology professional development with 
technology use of teachers in the classroom, the following items were analyzed from the survey: 
7, 8, 9, and 10. 
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Research Question 7 
Research Question 7: Is there a significant correlation between teacher self-efficacy 
scores and technology use in the classroom? 
Ho7. There is no significant correlation between teacher self-efficacy scores and 
technology use in the classroom. 
A Pearson correlation coefficient was computer to test the relationship between teacher 
self-efficacy and technology use in the classroom. The results of the analysis revealed a weak, 
positive correlation between teacher self-efficacy (M=2.17, SD=.54) and technology use in the 
classroom (M=2.17, SD=.69) and a correlation that was statistically significant [r(110)=.193, 
p=.043]. See Figure 7 below. As a result of the analysis Ho7 was rejected. In general, the results 
suggest that teacher self-efficacy is positively related to the technology use of teachers in the 
classroom.  
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Figure 7. Scatterplot of Teacher Technology Use Compare to Self-Efficacy Scores. In order to 
analyze teacher technology use and compare it to self-efficacy score, the following items were 
examined from the survey: 5, 6, 7, 8, and 9. 
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Research Question 8 
Research Question 8: Is there a significant difference between the teacher self-efficacy 
scores of males and females? 
Ho8. There is no significant difference between the teacher self-efficacy scores of males 
and females. 
An independent samples t-test was conducted to evaluate whether self-efficacy scores 
differ based on gender. A survey instrument was used to measure the self-efficacy of both male 
and female participants. The mean score on the self-efficacy test was the testing variable and the 
grouping variable was the gender of the participants. The test was not significant, [t(119)=1.22, 
p=.225, ns]. Therefore, the null hypothesis was not rejected. See Figure 8 below. There was no 
significant difference in the self-efficacy scores of males (M=2.28, SD=.477) and females 
(M=2.14, SD=.55). The 95% confidence interval for the difference in means was -.09 to .38. The 
ɳ2 index was .01, which indicated a small effect size. Therefore, gender did not play a significant 
role in scores on the self-efficacy test.  
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Figure 8. Comparison of the Self-Efficacy Scores of Males and Females in a Boxplot. Both 77 
and 81 are both mild outliers in this figure. In order to analyze the differences in self-efficacy 
scores of males and females, the following items were examined on the survey: 1, 5, and 6.  
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Research Question 9 
Research Question 9: Is there a significant difference between the classroom technology 
use of females and males?  
Ho9. There is no significant difference between the classroom technology use of females 
and males.  
An independent samples t-test was conducted to evaluate whether there was a significant 
difference between the classroom technology use of females and males. A survey instrument was 
used to measure the technology use of participants of both genders. The score on the technology 
use portion of the survey was the testing variable. The gender of the participants was the 
grouping variable. The test was not significant, t(109)=-.18, p=.07. The null hypothesis was not 
rejected. There was no significant difference in the mean technology scores of males (M=2.15, 
SD=.49) and females (M=2.18, SD=.73) in regard to classroom technology use. See Figure 9 
below. The 95% confidence interval for the difference in means was -.36 to .30. The ɳ2 index 
was .00, which indicates a small effect size. There is no significant difference in the technology 
use of males and females in the classroom.  
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Figure 9. Comparison of Teacher Technology Use in the Classroom by Gender in a Boxplot. The 
numbers 77, 92, 97, and 107 are all mild outliers in this figure. In order to analyze the differences 
in technology use of males and females, the following items were examined from the survey: 1, 
7, 8, and 9. 
Summary 
 In this chapter, data from 124 classroom teachers in grades k-5 from two East Tennessee 
school districts were analyzed. There were nine research questions and nine null hypotheses. All 
data were collected through an online survey distributed via Survey Monkey at each school in 
the 2 districts. 
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CHAPTER 5 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS FOR FUTURE PRACTICE 
AND RESEARCH 
 
This chapter contains a summary of the findings, conclusions, implications for practice, 
and recommendations for future research. The purpose of my study was to identify the 
combination of factors that pertain to the implementation of new technologies in the classroom. 
Specifically, the study analyzed the age of the teacher, years of teaching experience, quality of 
professional development, and teacher self-efficacy as defined by Bandura (1997) to examine the 
manner in which these factors relate to implementing new technologies in the classroom. This 
could be helpful for readers who will use the results as a resource when considering the 
introduction or revision of practices related to implementing new classroom technologies and 
factors that may influence success. The study was conducted using data from an online survey 
collected from two different school districts in East Tennessee.  
Summary 
 The statistical analysis reported in this study was based on nine research questions 
and nine null hypotheses presented in Chapters 1 and 3. The first 7 research questions were 
analyzed using a correlation, while the remaining two research questions were analyzed using 
independent sample t-tests. An additional multiple choice question was analyzed regarding the 
quality of professional development received and descriptions of the findings were recorded. The 
total number of participants in the study was 124 teachers in grades K-5. The level of 
significance used for the statistical tests was .05. Findings indicated that the teacher age, years of 
teaching experience, teacher gender, and the hours a teacher spent in technology professional 
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development did not play a significant role in the self-efficacy of teachers. Findings also 
indicated that teacher age, years of teaching experience, teacher gender, and the hours spent in 
technology professional development did not play a significant role in the classroom technology 
use of teachers. Participants indicated that technology had at least somewhat impacted the way 
they teach in their classrooms. The gender of participants did not play a role in their self-efficacy 
scores or classroom technology use. Finally, findings indicated that the self-efficacy of a teacher 
is significantly positively related to classroom technology use of teachers.  
Conclusions 
The purpose of this study was to identify the combination of factors that pertain to the 
implementation of new technologies in the classroom. Specifically, the study was an analysis of 
the age of the teacher, years of teaching experience, quality of professional development, and 
teacher self-efficacy as defined by Bandura (1997) to examine the manner in which these factors 
relate to implementing new technologies in the classroom. The following conclusions were made 
based on the findings from the data in this study.  
1. There was no significant correlation between teacher age and the self-efficacy of 
teachers. Teachers who were 20-30 years of age reported a mean self-efficacy score 
of 2.17. Teachers who were 31-40 years of age reported a mean self-efficacy score of 
1.93, while teachers who were 41-50 years of age reported a mean self-efficacy score 
of 2.06. Those in the 51-60 years old group reported a mean self-efficacy score of 
2.00 in contrast to those who were 61-70 years old who had a mean self-efficacy 
score of 2.39. In order to determine the relationship between teacher age and teacher 
self-efficacy scores, items 1, 5, and 6 were analyzed from the survey instrument. 
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These findings corroborated those of Bandura (1995) who concluded that age doesn’t 
correlate with self-efficacy because people vary greatly in how efficacious they 
manage their lives. The research by Hoy and Tschannen-Moran (2007) also mirrored 
these findings by concluding that there was not a significant difference in potential 
sources of self-efficacy beliefs of teachers in regard to their age.  
2. There was no significant correlation between years of teaching experience and the 
self-efficacy of teachers. The mean self-efficacy score for teachers with 0-3 years of 
teaching experience was 2.14. The mean self-efficacy score for teacher with 4-10 
years of experience was 2.16, while the mean self-efficacy score for teachers with 11 
years of experience or more was 2.27. Although the self-efficacy scores did increase a 
slight amount as the years of experience increased, they did not increase enough to be 
significant. In order to determine the relationship between years of teaching 
experience and self-efficacy, items 3, 5, and 6 were analyzed from the survey. These 
findings are echoed in the work of Bandura (1995) and Klassen and Chui (2010). 
Bandura (1995) suggested that self-efficacy may not be uniform from early to late 
adulthood. Therefore, self-efficacy beliefs may change over the course of a career due 
to life events and career challenges. Klassen and Chui (2010) stated that self-efficacy 
beliefs are not static and reflect a lifelong process of development that changes 
according to circumstances.  
3. There was no significant correlation between the hours a teacher spends in 
professional development and the self-efficacy of teachers. The mean self-efficacy 
score of teachers who spent 0-4 hours in professional development was 2.21, while 
the mean self-efficacy score of teachers who spent 5-10 hours in professional 
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development was 2.30. Teachers who participated in 11-15 hours of professional 
development had a mean self-efficacy score of 2.15 and teachers who spent 16 or 
more hours in professional development had a mean score of 2.22. These results are 
of particular interest when compared with the research of Mizell (2008) who revealed 
that high quality professional development is an essential tool for increasing self-
efficacy in teachers. When teachers know more and can apply that knowledge to real-
world situations, their self-efficacy will increase (Mizell, 2008) Ross and Bruce 
(2007) corroborated those findings when they concluded that teachers who received 
quality professional development outperformed those in the control group in three 
areas of teacher self-efficacy.  The findings of this study suggest that the hours spent 
in technology professional development do not play a role in self-efficacy; however, 
this study looked at the hours spent in technology professional development and does 
not reflect the quality of professional development received.  
4. There was no significant correlation between teacher technology use and teacher age. 
The mean score for teacher technology use in the classroom was 1.80 for teachers 
who were 20-30 years of age. Teachers in the 31-40 year old range reported a mean 
teacher technology use score of 2.4, while teachers who were 41-50 years old 
reported a mean teacher technology use score of 2.15. Those teachers who were 51-
60 years of age reported mean teacher technology use scores of 1.96 while those in 
the 61-70 year old range had mean technology use scores of 2.28 in the classroom. In 
order to analyze the relationship between teacher technology use and teacher age, 
items 2, 7, 8, and 9 were examined from the survey. These findings are supported by 
the research of Inan and Lowther (2010) who revealed that age has no significant 
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impact on technology integration in a study that analyzed the factors that affect 
technology integration in k-12 classrooms. Van der Kaay and Young (2010) 
concluded that older faculty members were no less likely to use technology in the 
classroom than younger faculty members in a study regarding age related differences 
in technology integration among community college faculty members. Finally, 
McConnell (2011) concluded that age did not significantly contribute to technology 
integration in a Texas private school.  
5. There was no significant correlation between the classroom technology use of 
teachers and years of teaching experience. The mean score for teacher technology use 
in the classroom of those teachers with 0-3 years of experience was 2.48. Teachers 
with 4-10 years of experience yielded a teacher technology classroom use mean score 
of 2.04 and teachers with 11 or more years of experience reported mean scores of 
2.25 for teacher technology use in the classroom. In order to analyze classroom 
technology use of teachers and years of teaching experience, items 3, 7, 8, and 9 were 
examined from the survey. These findings are supported by Gorder (2008) who 
concluded that no significant difference for technology integration and classroom 
technology use was found based on teaching experience. McConnell (2011) reported 
that teaching experience did not show a significant relationship to the level of 
technology integration in a study regarding the factors that affect technology 
integration in K-12 classrooms.  
6. There was no significant correlation between teacher technology use and the hours 
spent in technology professional development. The mean classroom technology usage 
scores for teachers who participated in 0-4 hours of technology professional 
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development was 2.07. Teachers who participated in 5-10 hours of technology 
professional development had a mean classroom technology usage score of 2.24, 
while teachers who spent 11-15 hours in technology professional development had a 
mean classroom technology usage score of 2.19. Those teachers who reported 
spending more than 16 hours in technology professional development had a mean 
classroom technology usage score of 2.43. In order to analyze the relationship 
between teacher classroom technology use and hours spent in professional 
development, items 7, 8, 9, and 10 were examined from the survey. These findings 
are supported by Brinkerhoff (2006) who discovered that significant changes 
occurred among professional development program participants in self-assessed 
technology skills and computer self-efficacy skills, but little to no change occurred in 
technology integration beliefs of the teacher. Yurdakul et al. (2010) echoed these 
findings by concluding that while professional development programs were capable 
of increasing technology usage skills, they failed to induce substantial changes for 
technology integration.  
7. There is a significant correlation between teacher self-efficacy scores and teacher 
technology use in the classroom. Teachers reported a mean self-efficacy score of 2.17 
with a mean teacher technology usage score of 2.17. The correlation proved to be 
significant at a level of .043. In order to analyze the relationship between teacher self-
efficacy scores and teacher technology use in classrooms, items 5, 6, 7, 8, and 9 were 
examined from the survey. These findings corroborate those of Ertmer and 
Ottenbreit-Leftwich (2010) who concluded that self-efficacy may be more important 
than skills and knowledge among teachers who implement technology in their 
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classrooms. McCormick and Ayers (2009) revealed the stronger teachers’ beliefs in 
their capabilities to teach in new ways, the stronger their beliefs in their capabilities to 
use technology to do so. Finally, Evers et al. (2002) revealed that teachers who have 
high levels of self-efficacy are more willing to try new things and experiment more 
with educational innovations in the classroom.  
8. There was not a significant difference found between the self-efficacy scores of males 
and females. There were 26 males who participated in the survey who reported mean 
self-efficacy scores of 2.28. There were 95 female participants in the survey who 
reported mean self-efficacy scores of 2.14. In order to analyze the relationship 
between self-efficacy scores and gender, items 1, 5, and 6 were examined from the 
survey. Britner and Pajares (2006) mirrored these findings by suggesting there are no 
sex differences in the strength of the relationship between the sources of self-efficacy 
in science, mathematics, or writing. Lee et al. (1991) agreed with these findings by 
concluding that there are no differences in teacher self-efficacy by gender at all.  
9. There was no significant difference found between the classroom technology use of 
teachers and teacher gender. There were 21 males who participated in this portion of 
the survey and reported a mean classroom technology usage score of 2.15. There 
were 90 females who participated in this portion of the survey and reported a mean 
classroom technology usage score of 2.18. In order to analyze the relationship 
between classroom technology use of teachers and teacher gender, items 1, 7, 8, and 9 
were examined from the survey. Findings echoed those of Teo et al. (2008) who 
concluded that gender was not a significant predictor of technology use in classrooms 
through a study that analyzed the technology integration of preservice teachers. Baker 
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et al. (2007) revealed that gender was not a significant variable on new technology 
implementation in a study of the effects of gender on new technology implementation 
in a developing country. Gorder (2008) agreed with the above findings by concluding 
that there was no significant difference in males and females when looking at 
technology implementation and use.  
 
Recommendations for Practice 
The findings and conclusions of this research have enabled me to identify the following 
recommendations for practice regarding the implementation of new classroom technologies: 
1. Administrators should consider piloting programs for technology implementation 
in schools with a group of teachers who have high levels of self-efficacy in regard 
to classroom technology implementation. Teacher reluctance is cited as the main 
barrier to successful technology implementation (Durrant & Green, 2007). 
Therefore, it makes sense to choose teachers who are willing to try out a new 
technology in the classroom as participants in a pilot study. Evers et al. (2002) 
concluded that highly efficacious teachers are more prepared to experiment and 
implement new technology innovations.  
2. Teachers who participate in a pilot program for technology implementation could 
become coaches for other teachers in the district upon completion of the pilot. 
Vicarious experiences are the second most powerful source of self-efficacy 
(Bandura, 1997). When teachers see their colleagues being successful at 
implementing new technologies in their classrooms, they will begin to gain self-
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efficacy in their abilities to do so. The ability to have a coach on hand who can 
assist with any technical issues that a teacher may face when implementing a new 
technology will be a motivation to try out something new.  
3. Additional training should be offered to teachers who experience low self-efficacy 
in specific content areas. Providing quality professional development 
opportunities for teachers on an individual basis when necessary will increase 
self-efficacy, thus making the teacher more effective at the skill. While the 
reasons for an educator’s lack of self-efficacy may be complex, a major factor is 
lack of knowledge and skills to address the students’ specific learning challenges 
(Mizell, 2008). Providing individual professional development opportunities will 
target the needs of the teacher directly and cut down on the cost of providing 
professional development to those teachers who do not need it in specific areas.  
4.  
Recommendations for Future Research 
 Technology is ever evolving. The survey instrument used in this study contained 
questions regarding teacher use of existing and current technology. However, these technologies 
will continue to change. Many will be become obsolete. Research must be updated on a regular 
basis to keep up with the technology use of teachers using existing and new technologies.  
 Those administrators who choose to pilot programs aimed at increasing technology 
implementation in the classroom should consider conducting research on the before and after 
effects of this implementation. Hopefully teacher technology implementation in the classroom 
will increase as a result of the coaching efforts that come from a pilot program.  
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 More research is needed on the quality of professional development being delivered to 
teachers regarding technology implementation. Teachers reported attending training and 
professional development opportunities that focused on technology implementation, yet that 
training did not translate to significant levels of implementation of technology in the classroom. 
This may be due to the quality of professional development that is available.  
 The adoption of Common Core Standards has created a push for technology in the 
classroom, but the United States has still not achieved high levels of effective technology 
integration (Mueller et al., 2008). Creating programs that promote technology integration in the 
classroom and giving teachers the support, training, and professional development opportunities  
they need could be a step in the right direction toward successful technology integration. 
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